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A multichannel t ransmi t te r  su i t ab le  f o r  t he  
simultaneous measurement of four  independent 
temperatures has been designed and constructed.  
The low power consumption and small s i z e  make thi!  
u n i t  su i tab le  f o r  use in  chronic implant experi-  
ments. 
radio telemetry has proved usefu l  i n  many physio- 
l og ica l  experiments, espec ia l ly  the  study of c i r -  
Jcadian rhythms where the animal must be monitored 
mtinuously without outs ide influences.  Single- 
iannel systems f o r  t h i s  purpose have been re -  
)rted1'2y3 and widely used. BeFause of t h e  s ig-  
i f ican t  temperature gradients  t h a t  e x i s t  irl the  
~ d y  it w a s  deemed desirable  t o  measure a number 
e temperatures simultaneously f o r  a more com- 
Lete study of t h e  mechanisms involved i n  c i rca-  
ian rhythms. 
i t t e r s  could be employed, the need f o r  mult iple  
x e i v e r s ,  e t c . ,  makes the  use of a s ing le  t rans-  
i t t e r  with a number of sensors desirable .  The 
?lemetry system shown in  Fig.  1 is  designed t o  
2asure four  o r  more temperatures using one radio 
ransmitter. 
f so l id-s ta te  switches i s  used t o  per iodica l ly  
mple  a reference r e s i s t o r  and each of four  
nermistor sensors. The res i s tance  change i s  
sed t o  cont ro l  the  i n t e r v a l  between pulses in  
he subcarr ier  o s c i l l a t o r .  The operation of the  
ubcarrier o s c i l l a t o r  and i t s  modulation of t he  
F t ransmi t te r  i s  similar t o  the  system described 
n Ref. 1 f o r  single-channel operation. The ad- 
i t i o n  of a low-power nand gate  r i n g  counter has 
xtended the  capabi l i ty  t o  multichannel use. 
The measurement of body temperature v i a  
Although a number of single-channel t rans-  
A r i ng  counter ac t iva t ing  a s e r i e s  
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Fig. 2 shows a photograph of t he  transmit-  
t e r .  
bat tery,  weighs 22 grams with a volume of 8 cc. 
Since the power supply (ba t te ry)  i s  the  l a r g e s t  
and heaviest  component, it is s ign i f i can t  t h a t  
the  en t i r e  system i s  designed t o  operate from on1 
mercury c e l l  (1.4V) and consumes only 27 pA of 
current.  
provide 6000 hours o f  operation. 
The sealed and pot ted un i t ,  including 
An m675 c e l l  weighing 3 grams w i l l  
Fig. 2. S igna l  Conditioning and Transmitter 
Electronics  P r io r  t o  Assembly i n  An 
Implantable Hermetic Container. 
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